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(57) ABSTRACT

A battery pack including at least one battery module includ-
ing: a plurality of battery cells arranged in a direction, each of
the battery cells including a vent; and a cover covering the
plurality of battery cells and including a degassing cover
covering the vents; and a cover plate on the degassing cover,
at least a portion of the degassing cover having a rigidity less
than a rigidity of the cover plate.
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BATTERY PACK

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
U.S. Provisional Application No. 61/545,382, filed on Oct.
10, 2011 in the United States Patent and Trademark Office,
the entire content of which is incorporated herein by refer-
ence.

BACKGROUND

[0002] 1. Field

[0003] Aspects of embodiments of the present invention
relate to a battery pack.

[0004] 2. Description of the Related Art

[0005] In general, a secondary cell may be used repeatedly
by charging and discharging and is configured as a battery cell
for use in portable small electronic equipment such as cell
phones, notebooks, computers, cameras, camcorders, etc., or
is configured as a battery pack including a plurality of battery
cells for use as a power supply for driving a motor of a hybrid
electric vehicle (HEV), an electric vehicle (EV), or other
device using high power.

[0006] The battery pack may be used as a power supply for
driving a high-power motor and may produce a large amount
of heat by charging and discharging operations. Such heat
may deteriorate the battery cells. Therefore, the battery pack
having a structure using air of a vehicle interior as a cooling
medium has been used.

[0007] When the battery pack having such a structure is
mounted in the vehicle interior or a trunk space, gas or dust of
harmful components generated from the battery cells may be
quickly introduced into the vehicle interior due to heating,
ignition, or abnormal operation of the battery cell. In this
case, serious problems such as accidents caused by a driver’s
affected view or bodily injury due to inhalation of harmful gas
may be caused.

SUMMARY

[0008] According to an aspect of embodiments of the
present invention, a battery pack has improved stability due to
materials having different rigidity in a top cover formed with
a degassing cover discharging the gas having harmful com-
ponents generated from one or more battery cells of the bat-
tery, and implements a gas discharging structure of the level
of the battery pack. As such, battery packs according to
embodiments of the present invention are particularly appli-
cable as a motor-driving power source for propelling hybrid
vehicles or electric vehicles.

[0009] According to an embodiment of the present inven-
tion, a battery pack includes: at least one battery module
including: a plurality of battery cells arranged in a direction,
each of the battery cells including a vent; and a cover covering
the plurality of battery cells and including a degassing cover
covering the vents; and a cover plate on the degassing cover,
at least a portion of the degassing cover having a rigidity less
than a rigidity of the cover plate.

[0010] The degassing cover may have a cavity that is open
on a first side facing the vents, the cavity being defined on a
second side opposite the first side by a part of the degassing
cover having a rigidity less than the rigidity of the cover plate.
The cavity may be adapted to receive gas discharged from the
vents.
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[0011] A battery pack may further include an insulating
member on the battery cells and having a plurality of open-
ings corresponding to the vents, and the degassing cover may
contact the insulating member. The degassing cover may
include a discharge portion connected to a through hole of the
degassing cover and having a discharge hole. The plurality of
openings may be adapted to form a gas passage from the vents
to the through hole of the degassing cover. The discharge hole
may include a pair of discharge holes that are opposite each
other.

[0012] A battery pack may further include a bus bar cover
covering terminals of the battery cells and bus bars connect-
ing the terminals, and the bus bar cover may have a rigidity
greater than the rigidity of the cover plate. The degassing
cover and the bus bar cover may be integrally formed. The
cover plate may be fastened to the bus bar cover.

[0013] A battery pack may further include a first end plate
and a second end plate at opposite outermost ends of the
plurality of battery cells, and the degassing cover may include
a first fastening portion and a second fastening portion at
opposite ends of the degassing cover, the first and second
fastening portions being respectively mounted to the first and
second end plates.

[0014] The first end plate may include a first protrusion
coupled to the first fastening portion, and the second end plate
may include a second protrusion coupled to the second fas-
tening portion.

[0015] The battery pack may further include at least one
side plate coupled between the first and second end plates.
The bus bar cover may include a connecting portion fastened
to the at least one side plate.

[0016] A battery pack may further include a housing
accommodating the at least one battery module. The housing
may include an inlet for receiving a cooling medium into the
housing, and an outlet for discharging the cooling medium
from the housing. The battery pack may further include a
ventilation fan configured to move the cooling medium from
the inlet to the outlet.

[0017] Gas discharged from the vents may be discharged
from the at least one battery module in a direction toward the
outlet. At least one of the degassing cover or the cover plate
may be configured to break and release the gas into the hous-
ing when one or more of the vents are broken.

[0018] A battery pack may further include at least one
barrier between two adjacent ones of the battery cells, and a
plurality of spacers may be at a side of the at least one barrier
facing a side of a corresponding one of the battery cells.
[0019] According to another embodiment of the present
invention, a battery pack includes at least one battery module
having vents discharging gas and a plurality of battery cells
aligned in one direction, and a top cover having a degassing
cover covering the vents and a cover plate arranged above the
degassing cover. In the battery pack, at least a portion of the
degassing cover consists of materials of rigidity weaker than
a rigidity of the cover plate.

[0020] A bus bar cover connected to the degassing cover
and accommodating a bus bar of the battery cells may be
further provided between the battery module and the cover
plate.

[0021] The cover plate may consist of materials of rigidity
weaker than a rigidity of the bus bar cover.

[0022] The degassing cover may have a generally hexahe-
dral shape such that the inside thereof'is open in one direction,
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and is seated to the battery cells such that the open surface of
the degassing cover faces the vents.

[0023] An opposing surface facing the open surface of the
degassing cover may be made of materials of rigidity weaker
than the rigidity of the cover plate.

[0024] An insulating member interposed between the vent
and the degassing cover may be further provided.

[0025] The insulating member may provide a plurality of
openings to the portion corresponding to the vents.

[0026] The degassing cover may closely contact the insu-
lating member to form a flow passage of the gas.

[0027] One side of the degassing cover may be further
provided with a discharge portion connected to the flow pas-
sage of the gas, and a discharge hole discharging the gas.
[0028] The battery pack may further include a housing
accommodating the battery module, and the housing may
include an inlet introducing air of the vehicle interior to a
refrigerant, and an outlet connected to the vehicle exterior and
discharging the gas or the used refrigerant generated from the
battery cell to the vehicle exterior.

[0029] When one or more of the vents are burst, the degas-
sing cover or the cover plate is burst. Therefore, the gas or the
used refrigerant may be discharged to the outlet.

[0030] A ventilation fan assisting the discharge of the
refrigerant may be connected to the outlet.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The accompanying drawings, together with the
specification, illustrate some exemplary embodiments of the
present invention, and, together with the description, serve to
explain aspects and principles of the present invention.
[0032] FIG. 1 is a schematic perspective view of a battery
pack according to an exemplary embodiment of the present
invention.

[0033] FIG. 2 is a schematic perspective view of a battery
module included in the battery pack of FIG. 1.

[0034] FIG. 3 is an exploded perspective view of the battery
module of FIG. 2.

[0035] FIG. 4 is a bottom perspective view of a degassing
cover and a bus bar cover of the battery module of FIG. 2.
[0036] FIG.5isaschematic top view showing flow patterns
of'vehicle interior air used as a cooling medium in the battery
pack of FIG. 1 and harmful gas generated from battery cells of
the battery pack.

DETAILED DESCRIPTION

[0037] In the following detailed description, certain exem-
plary embodiments of the present invention are shown and
described by way of illustration. As those skilled in the art
would realize, the described embodiments may be modified
in various different ways, all without departing from the spirit
or scope of the present invention. Accordingly, the drawings
and description are to be regarded as illustrative in nature and
not restrictive. In addition, when an element is referred to as
being “on” another element, it can be directly on the another
element or indirectly on the another element with one or more
intervening elements interposed therebetween. Similarly,
when an element is referred to as being “connected to”
another element, it can be directly connected to the another
element or indirectly connected to the another element with
one or more intervening elements interposed therebetween.
Hereinafter, like reference numerals refer to like elements.
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[0038] Some exemplary embodiments of the present inven-
tion are described below with reference to the drawings.
[0039] FIG. 1 is a schematic perspective view of a battery
pack according to an exemplary embodiment of the present
invention; FIG. 2 is a schematic perspective view of a battery
module included in the battery pack of FIG. 1; FIG. 3 is an
exploded perspective view of the battery module of FIG. 2;
FIG. 4 is a bottom perspective view of a degassing cover and
abus bar cover of the battery module of FIG. 2; and FIG. 5 is
a schematic top view showing flow patterns of vehicle interior
air used as a cooling medium in the battery pack of FIG. 1 and
harmful gas generated from battery cells of the battery pack.
[0040] Referring to FIGS. 1105, a battery pack 1 according
to an exemplary embodiment of the present invention
includes at least one battery module 100 including a plurality
of battery cells 10 aligned in a direction and having vents 13
for discharging gas, and a top cover 120 having a degassing
cover 123 covering the vents 13 and a cover plate 121
arranged above the degassing cover 123. At least a portion of
the degassing cover 123 is made of one or more materials of
rigidity weaker than a rigidity of the cover plate 121.

[0041] Referring to FIGS. 1 to 5, the battery pack 1, in one
embodiment, further includes a housing 130 accommodating
at least one battery module 100, and the housing 130 includes
aninlet “I” and an outlet “O.” The battery module 100 accom-
modated in the housing 130 may be aligned such that lateral,
or wide, faces of the battery cells 10 face each other.

[0042] Inoneembodiment, a bus bar cover 125, connected
to the degassing cover 123 and covering a cathode terminal
11, an anode terminal 12, and a bus bar 15 of the battery cells
10, is further provided between the battery cells 10 and the
cover plate 121. In one embodiment, the cover plate 121 is
made of one or more materials of rigidity weaker than a
rigidity of the bus bar cover 125.

[0043] Referring to FIGS. 1 to 3, the top cover 120 includ-
ing the degassing cover 123 is arranged above the battery cells
10, and an insulating member 140 consisted of a material such
as a gasket material is interposed between the vents 13 of the
battery cells 10 and the degassing cover 123. The insulating
member 140, in one embodiment, is an integrated-type insu-
lating member having a plurality of openings 141 at portions
corresponding to the vents 13. In one embodiment, a size of
the respective openings 141 may be larger than a size of the
respective vents 13. In one embodiment, the cover plate 121 is
downwardly connected to the bus bar cover 125 through a
cover plate fastening hole 1214 and a cover plate fastening
member 1215.

[0044] The battery cells 10 may include a battery case
having an opening and a cap plate 14 covering the opening.
The battery case accommodates an electrode assembly hav-
ing a cathode plate, an anode plate, and a separator interposed
between the cathode plate and the anode plate, and electro-
lytes. In one embodiment, the cathode terminal 11 is con-
nected to the cathode plate, and the anode terminal 12 is
connected to the anode plate, and are protruded to the outside
at respective ends of the cap plate 14. The cathode plate and
the anode plate of the electrode assembly react with the elec-
trolytes to generate energy, and the energy is transferred to the
outside through the cathode terminal 11 and the anode termi-
nal 12.

[0045] In one embodiment, the vents 13 are formed
between the cathode terminal 11 and the anode terminal 12 on
the cap plate 14. When gas pressure generated from inside the
battery cells 10 increases above a certain pressure (e.g., a
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predetermined pressure), the vents 13 function as a passage
discharging the gas from the battery cells 10, which prevents
or substantially prevents the battery cells 10 from being
destroyed due to the internal pressure.

[0046] A plurality of the battery cells 10 may be aligned in
one direction. In one embodiment, wide, or lateral, sides of
the battery cells 10 are aligned side by side to face each other
and are accommodated between a pair of a first end plate 111
and a second end plate 112 arranged to be spaced apart from
each other. In one embodiment, the first end plate 111 and the
second end plate 112 are surface-contacted with outermost
battery cells 10, respectively, to apply pressure to the plurality
of battery cells 10 in a direction toward the inside of the
plurality of battery cells 10. In one embodiment, opposite
sides (e.g., narrow sides) of the battery cells 10 are accom-
modated by a side plate 113 (e.g., a bracket). The side plate
113, in one embodiment, is connected to one end and another
end of the first end plate 111 and the second end plate 112 to
support both sides of the plurality of battery cells 10.

[0047] In one embodiment, a first end plate fastening hole
111a formed in the first end plate 111 and a first side plate
fastening hole 113a formed in the side plate 113 face each
other to receive a first side plate fastening member 1135, such
that the first end plate 111 is fastened to the side plate 113.
Further, a second end plate fastening hole 112a formed in the
second end plate 112 and a first side plate fastening hole 113a
formed in the side plate 113 face each other to receive a first
side plate fastening member 1135, such that the second end
plate 112 is fastened to the side plate 113.

[0048] The vents 13 are formed in the center of the plurality
of battery cells 10, and are arranged approximately in a line
according to the aligned battery cells 10. The cathode termi-
nal 11 and the anode terminal 12 of two battery cells 10
adjacent to each other are electrically connected to each other
through a bus bar 15 made of nickel or another suitable
material. The bus bar 15, in one embodiment, is provided with
holes that are respectively penetrated by the cathode terminal
11 and the anode terminal 12, and the bus bar 15 penetrated by
and connected to the cathode terminal 11 and the anode
terminal 12 may be fixed by a member such as a nut 16, etc.
A connection structure and the number of battery cells 10 of
the battery module 100 according to the present invention
may be varied according to a design of the battery module
100.

[0049] Inoneembodiment, a barrier 115 may be interposed
between the battery cells 10. The barrier 115, in one embodi-
ment, includes a spacer 115a to allow the battery cells 10
adjacent to each other to be spaced apart, and forms a space
between the battery cells 10 to provide a passage for moving
refrigerant cooling the battery cells 10.

[0050] Referring to FIGS. 3 and 4, the degassing cover 123,
in one embodiment, has a generally hexahedral shape such
that the inside thereof'is open in one direction, and is seated to
the insulating member 140 such that the open surface faces
the vents 13. An opposing surface 123a facing the open sur-
face of the degassing cover 123 is made of one or more
materials of lesser rigidity than a rigidity of the cover plate
121. In one embodiment, a width of the insulating member
140 is greater than a width of the degassing cover 123, and gas
leakage therefore does not occur when the degassing cover
123 closely contacts the insulating member 140 to form a flow
passage of the gas. In one embodiment, a side ofthe degassing
cover 123 is provided with a protruded discharge portion 123¢
connected to the flow passage of the gas and a through-hole
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1235 in communication with the flow passage of the gas. In
one embodiment, both of opposite ends of the discharge por-
tion 123¢ are provided with a discharge hole 1234 for dis-
charging the gas. A first fastening portion 123e of the degas-
sing cover 123 is coupled or fastened to a protrusion 111 b of
the first end plate 111, and a second fastening portion 123f7is
coupled or fastened to a protrusion 1125 of the second end
plate 112.

[0051] Inoneembodiment,atop and a bottom ofthe bus bar
cover 125 have a perforated-type partition wall, and the bus
bar cover 125 connected to the degassing cover 123 may
accommodate the cathode terminal 11 and the anode terminal
12, the bus bar 15, and the nut 16 of the battery cell 10. In one
embodiment, one side of the bus bar cover 125 is provided
with first bus bar cover fastening holes 1254 adjacent with the
bus bar cover 125. The first bus bar cover fastening holes 125a
face the cover plate fastening holes 121 a of the cover plate
121 and are fastened by the cover plate fastening member 121
b. The other side of the bus bar cover 125 is provided with
second bus bar cover fastening holes 1255 adjacent with the
bus bar cover 125. The second bus bar cover fastening holes
1254 face second side plate fastening holes 113¢ formed in
the side plate 113, and are fastened by a second side plate
fastening member 113d. Accordingly, the bus bar cover 125
of the top cover 120 is fastened to the side plate 113 of the
battery module 100.

[0052] The battery cells 10 may generate heat while per-
forming charging and discharging. The battery pack 1 includ-
ing the plurality of the battery cells 10 may be used as power
supply for driving a high-power motor and, therefore, may
generate a large amount of heat by charging or discharging
operation. Such heat causes the temperature of the battery
cells 10 to increase, thereby lowering performance of the
battery cells 10 and causing stability problems. In one
embodiment, as shown in FIG. 5, the battery cells 10 are
cooled using air of a vehicle interior “C” as a cooling medium.

[0053] The air of the vehicle interior “C” indicated with
dashed arrows is introduced at an inlet “I” to cool the battery
cells 10 while passing a space between the plurality of battery
cells 10 disposed in the inside of the battery pack 1. The
introduced air of the vehicle interior “C” passes surroundings
of the battery module 100 or the space between the plurality
of battery cells 10 and is discharged to an outlet “O” con-
nected to a vehicle exterior “E.” In one embodiment, a venti-
lation fan 150 assisting the discharge of the air or refrigerant
is connected to the outlet “O,” such that the discharge of the
air or refrigerant may be facilitated.

[0054] When a large amount of heat is generated from the
battery cells 10 due to the charging or discharging operation
or due to the battery cells 10 operating abnormally, the vents
13 of the battery cells 10 may be burst. As shown in FIG. 5,
gas or dust of harmful components generated from the battery
cells 10 is guided according to the gas flow of the degassing
cover 123, as depicted by the arrow indicated by solid lines,
and then is discharged to the discharge hole 123d. Therefore,
the battery pack 1 has a gas discharging structure having the
level of the battery module 100. Then, the gas or dust may be
discharged to the outlet “O.”

[0055] Incontrast, when one or more of the vents 13 of the
plurality of battery cells 10 are burst, the degassing cover 123
made of materials having the least rigidity among the cover
plate 121, the bus bar cover 125, and the degassing cover 123
forming the top cover 120 is burst. Therefore, the gas or dust
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is directly discharged to the inside of the housing 130 and may
be discharged to the outlet “O.”

[0056] Inaddition, when the vents 13 of many large battery
cells 10 are burst, the degassing cover 123 made of material
having the least rigidity among the cover plate 121, the bus
bar cover 125, and the degassing cover 123 is burst. Then, the
cover plate 121 made of material having a greater rigidity than
the degassing cover 123 but less rigidity than the bus bar cover
125 is burst and, therefore, the gas or dust is directly dis-
charged to the inside of the housing 130 and may be dis-
charged to the outlet “1.” In this case, the battery pack 1 needs
to have the gas discharging structure having the level of the
battery cell 10, rather than the level of the battery module 100.
[0057] Similarly, when the vents 13 of many battery cells
10 are burst, the harmful gas or dust may be quickly dis-
charged to the vehicle exterior “E” to eliminate or reduce the
risk of introducing the harmful gas or dust to the vehicle
interior “C” by applying materials having the rigidity difter-
ent from each other to the top cover 120 and implementing the
gas discharging structure having the level of the battery pack
1.

[0058] According to embodiments of the present invention,
a battery pack has improved stability by applying materials
having different rigidity to a top cover formed with the degas-
sing cover discharging gas having harmful components gen-
erated from the battery cells, and therefore extends the degas-
sing structure of the level of the battery module into a
degassing structure of the level of the battery pack. As such,
battery packs according to embodiments of the present inven-
tion are particularly applicable as a motor-driving power
source for propelling hybrid vehicles or electric vehicles.
[0059] While the present invention has been described in
connection with certain exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover vari-
ous modifications and equivalent arrangements included
within the spirit and scope of the appended claims, and
equivalents thereof.

What is claimed is:

1. A battery pack comprising at least one battery module
comprising:

a plurality of battery cells arranged in a direction, each of

the battery cells comprising a vent; and

a cover covering the plurality of battery cells and compris-

ing:

a degassing cover covering the vents; and

a cover plate on the degassing cover,

wherein at least a portion of the degassing cover has a
rigidity less than a rigidity of the cover plate.

2. The battery pack of claim 1, wherein the degassing cover
has a cavity that is open on a first side facing the vents, the
cavity being defined on a second side opposite the first side by
a part of the degassing cover having a rigidity less than the
rigidity of the cover plate.

3. The battery pack of claim 2, wherein the cavity is
adapted to receive gas discharged from the vents.

4. The battery pack of claim 1, further comprising an insu-
lating member on the battery cells and having a plurality of

Apr. 11,2013

openings corresponding to the vents, wherein the degassing
cover contacts the insulating member.

5. The battery pack of claim 4, wherein the degassing cover
comprises a discharge portion connected to a through hole of
the degassing cover and having a discharge hole.

6. The battery pack of claim 5, wherein the plurality of
openings is adapted to form a gas passage from the vents to
the through hole of the degassing cover.

7. The battery pack of claim 5, wherein the discharge hole
comprises a pair of discharge holes that are opposite each
other.

8. The battery pack of claim 1, further comprising a bus bar
cover covering terminals of the battery cells and bus bars
connecting the terminals, wherein the bus bar cover has a
rigidity greater than the rigidity of the cover plate.

9. The battery pack of claim 8, wherein the degassing cover
and the bus bar cover are integrally formed.

10. The battery pack of claim 8, wherein the cover plate is
fastened to the bus bar cover.

11. The battery pack of claim 8, further comprising a first
end plate and a second end plate at opposite outermost ends of
the plurality of battery cells, wherein the degassing cover
comprises a first fastening portion and a second fastening
portion at opposite ends of the degassing cover, the first and
second fastening portions being respectively mounted to the
first and second end plates.

12. The battery pack of claim 11, wherein the first end plate
comprises a first protrusion coupled to the first fastening
portion, and the second end plate comprises a second protru-
sion coupled to the second fastening portion.

13. The battery pack of claim 11, further comprising at
least one side plate coupled between the first and second end
plates.

14. The battery pack of claim 13, wherein the bus bar cover
comprises a connecting portion fastened to the at least one
side plate.

15. The battery pack of claim 1, further comprising a hous-
ing accommodating the at least one battery module.

16. The battery pack of claim 15, wherein the housing
includes an inlet for receiving a cooling medium into the
housing, and an outlet for discharging the cooling medium
from the housing.

17. The battery pack of claim 16, further comprising a
ventilation fan configured to move the cooling medium from
the inlet to the outlet.

18. The battery pack of claim 16, wherein gas discharged
from the vents is discharged from the at least one battery
module in a direction toward the outlet.

19. The battery pack of claim 18, wherein at least one of the
degassing cover or the cover plate is configured to break and
release the gas into the housing when one or more of the vents
are broken.

20. The battery pack of claim 1, further comprising at least
one barrier between two adjacent ones of the battery cells,
wherein a plurality of spacers are at a side of the at least one
barrier facing a side of a corresponding one of the battery
cells.



